Amyloid beta-peptide alters the distribution of early endosomes and inhibits phosphorylation of Akt in the presence of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT).
Amyloid beta-peptide (Abeta) effectively inhibits the cellular reduction activity of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) in a variety of cultured cells. Although the inhibitory activity is widely used for the estimation of the biological activity of Abeta, the cellular mechanism is unclear. In the present study, we examined the effect of Abeta on the morphology of early endosomes, in which MTT is accumulated as MTT formazan after cellular reduction. We found that Abeta1-40 alters the distribution of Rab5- and early endosomal auto-antigen 1-positive early endosomes in the presence of MTT in HeLa cells, which are susceptible to the Abeta1-40-induced inhibition of cellular MTT reduction. To obtain a clue to the molecular mechanism, we determined whether Abeta1-40 affects the signal cascade of the phosphatidylinositol-3-OH kinase (PI-3K) pathway that is involved in early endosomal trafficking. MTT induced phosphorylation of Akt and mitogen-activated protein kinase. Abeta1-40 suppressed the PI-3K-dependent Akt phosphorylation but not the mitogen-activated protein kinase phosphorylation. Thus, Abeta seems to modulate early endosomal trafficking via inhibition of the PI-3K pathway in the presence of MTT. Modulation of early endosomal trafficking appears to affect the cellular metabolism of MTT, causing suppression of cellular MTT reduction by Abeta. These findings may help clarify the mechanism of the cytotoxicity of Abeta.